A novel melphalan polymeric prodrug: preparation and property study.
The clinical application of melphalan (Me), an anticancer drug for the treatment of hematologic malignancies, has been limited due to its poor water solubility, rapid elimination and lack of target specificity. To solve these problems, O,N-carboxymethyl chitosan-peptide-melphalan conjugates were synthesized and characterized. All polymeric prodrugs showed satisfactory water solubility. It was found that the molecular weight of O,N-carboxymethyl chitosan (O,N-CMCS) and the peptide spacer played a crucial role in controlling the drug content, diameter and drug release properties of O,N-carboxymethyl chitosan-peptide-melphalan conjugates. The studies of in vitro drug release and cell cytotoxicity by MTT assay revealed that, employing the polymeric conjugation strategy and using the peptides glycylglycine (Gly-Gly) as a spacer, the conjugates have good cathepsin X-sensitivity and lower toxicity and the drug release behavior improved remarkably. In conclusion, O,N-carboxymethyl chitosan-peptide-melphalan conjugates could be promising prodrugs for anticancer application.